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ABSTRACT 



a process is disclosed £or cnanuf acturinn 
concrete products Such sb panels SUi table for 
building construct ion. A surface(rclnf or cingjfl aye 



(b fj pn rpujQna tor L al ) ia arranged in ft Concrete fnrn\. 
This material compri&os ex fabric or laotsturo- 
resistant paper and is resistant to alkaline 

10 conditions - An i nner surface thereof in coated with 
a polymer ao that the applied pulymer penetrates the 
la/or.. A cemantitious composition la oast over anrt 
onto the layer of material, in the form* Thu 
composition has a consistency to onable partial 

3 5 substantial penetration o£ tha layer of material and 
the amount thereof is sufficient that- a major portion 
lies an top of the layei;* ft (z ho oy[c> ^pa r ouap na te r t aT^ 
that ie resistant to alkaline conditinns is coated on 



ona surface ylbh polymer and this sheet is planed 
20* over the exposed surface og the ca st composition so 

that the coated surface IIbs against, the cerutenL itiotis 
compoaitioin anq enables tile lottar to oanetrate 
. - .partially the sheet* 't'he CottoOd product ia then 



cured and rowovod: from the form. 



as 
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•rht& Invention relates to c:o<uuut Jbosao 
products, including panels din* n process for raaki nu 
SQch products. 

In the construction of bu-nrjing ivalli> <3xty naive 
5 uae Xfi n>a<lc rj£ preformed panel;: or sheets ?5uch as 
Iriboruonrd and piaster 'AOftrrl* Tt Lis common for 
OKO(7ip3e an housing to use a "oTywal \ * cnostmot iOJi 
that employs a relatively Low fcfccongtU gypsum core 
mid paper reinforcing Layers covering both faces of 

10 the panel, After tho panele are dt.tar.hecl to suitfiblo 
framing, Lhc Joint* ore taped, filled and SfllOOthod in 
preparation for painting. The p6pcr Oxterior surface 
is advantageous In that it not only provides a 
Burfaoe that As siaooth in appearance but the surfneu 

15 is &lso poroua enough that tt provides a. <3oo3 bond to 
coating* such *S paint- On© difficulty wil.h 
atandaro 6ry*fal"l construction Ib that it is not 
suitable for wet or tnoi.sU coiulit ton.o. In addition 
drywall is not .particul&ry strong and durable and can 

20 he damaged and punctured with relative ease compared 
to, for example ^ a concrete surface. 
. , Th"5 advantage of a concrete product: is that, the 

Ingredients for concrete have a low cost ai*d, If a 
concrete product ie T>ropovly prepared and cured.- it 

25 wil.l. rod.Ot water damage Thin sections of. concrete 




»' ■ ■ v 
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mum. general 1 ly howcvcc be reinforced because snch 
nooticniB are ijeiv* rally brittle actf will breast, e«ci\ 
under their ov.«a woighc. 

One known method foi* producing a concrete* 
5 product having a precise profile or flat concrete 
panois includes the preparation of. ft Suitable 
concrete mixture, includJ.iiy cement, a fil>er such ua 
cand, water arw? additives and caBfcintf thlu mixture 
ov*>r a reinforcing mesh placed ins out table form, 

10 The concfCto is then ftnf.shcd and sized tn the 

correct HXiml dimension*: f.ollotfirjg which a further 
reinforcing mesh is plated on the exposed surface. 
Tilts mesh is embossed or pushed into the concrete 
mass to form the final product. Typically the 

15 openings in the reinforcing mesh wcasviro 1 flirt or* more 
in siae* 

FrobleniB hav* been encountered with concrete 
panels produced by the abovement. ioned method* some of 
whinh arc duo to the type of r<s j.nf.orcing mean 
2 0 employed, When the me ah is made frcuu Metal wires, 
such wires are of: ten SUtbjOct to corrosion because 
, , they are not mif E latently protected by the r.-on cr e he . 
This is part.icina.ry a problem with relatively thin 
panels because the reinf orceinenl; 1/.! not Sufficiently 
2 5 deep in the- concrete utasn In such panels * On l:he 
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oth«r hand if poly*** tibore are i^id ior Che m*r;h, 
thia material wtu burn or eoften whfccl bhc panel ie 
subjected to. Eire or very hot conditions* Of cooree 
i£ the polymer dooa entfcea from tho heat, it wUJ. 
5 COns© to function as a reinforcement. 

another type of reinforcing m&Rh Chat to often 
considered for eucb concrete products is on© mart* 
from irifcor ulaas. However unless the glasn Etbcrs 
are coateri to giro toot them, lih<*v can be damaged r and 
V0 evt'ji destroyed, hy fcl\e airline condi tinna produced 
by the cement. 

Another difficulty with some of the known 
method a Cor reinforcing a ooooroto product such fta a 
panel t« that the rei nforcments <io not assist in the 
15 application of a Silnal coating ho the product or 
panel* Ofheo tho reinforcing material 1.0 buried 

bon^ath the 5urfa.cc of the concrete and therefore any -*fv 

coabilnu: such ae paint t^ not applied to it, 2 b ft ill 

)>c appreciated that in many case a a concrete product 
20 such as a panel is intended to bo painted or 

decorated in some fashion in order bo provide a 

o"lcftGl.nu appearance. rn facb, tho commonly used 
'methods for- producing concrete products oJE this 

nature ofu*n inoroaso the difficulty of applying o 
2 5 coating such a v> paint to the exposed Surfaces. 

•*y 

Usually a detamJ nabirui material such a* ot! it 

: ^/ 



•".* r :*^*.T;: 



f-.-' : *-:"i* 
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applied to the form prior r.o the u*r : ! Uhcroot so that 
the forittod. product nan be readily removes from the 
form sitter it. haft been ca:;t. Usually Boroe of this 
materia I r\*nui Iriu on the product after II. has bfcou 
3 revovftd trow the form making very dJUClttllt to 
apply decorative coating* Ruch ac paint pfoporly- 

U*K, Patent tfo, 3,2U4,9U& iHsued November IS, 
1966 to PiFi* Din^el describes a panel with a l.o* 
denslhy concrete core and fiber reinforced RiirF.ance.« 

10 Each fiber layer t$ strongly bonded to the core hy a 
light .\ay*r oP bonding agent which penetrates the 
interaticen in the Eltor Jayer. The fiber layers can 
comprise gloaa fiber r coated with a vinyl resin* The 
bonding material la At IcftSt SOfc hydraulic cement and 

IS each .layer of; this material is Substantially thinner 
than the core and low in voids p 

More recent lJ»&« eatent No* 4 « 159 f 36 \ Issued 
June 26, 1979 to (U Schupack deacribBa a cement core 
panel which is reinforced over both ma)or nurfiaeeSi 

20 Bach reinforcing layer is positioned so that its top 
surface ia fiiiHii with the outer nurf.acc of the core* 
This sped Moat Ion teaches that th* cement material 
muct hAVO controlled bleed characteristics in order 
to ensure a tight bond. The cement material that is 

25 useo include n a dispersing agent antS a gelling aocnt- 
The reinforcing fabric layer a can bo made t!rom coate.d 
fiber glaaa or alkaline resistant fibarglaaa. 
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TiiH process described herein is capable of 
proouomy concrete products, including p/Jrtols in a 
re iaHvoly' inexpensive iMnnoi and wiLh r<%1 pForcing 
layers', on their e«l;ert&r surfaces. ileCAUSo the 
5 reinforcing 1 avert? are substantially exyosed and have 
nut been dailitigod or conl:am/l natou* vith a del ami noting 
materia), yuch as oil< decorative coating sucK ftS 
paint can generally be. applied to products produced 
by this process vtth relative ease. 

10 According to one aspect oC: the pre-? ant 

invention a process for the manufacture- of cone-rote 
products includes arranging a surface reinforcing 
layer of porous tutorial in a forming apparatus 
suitable for tho production oE a desired concrete 

15 product, thia materia] , freim j selected from the yroup 
consisting of ( fa1>rl^ and ( mo i s tore- res 1 s tan t p ape^ t 
b&iny- resistant tn alkaline condition s, and Ivavino an 
Inner surface tKorcof coa ted vith a polymer so the 
applied polymer penetrates the layer oE m aterial* A 

20 desired amount of a cementUiOuG Composition is cast 
over the layer of material In the forming apparatus* 
. t .Tlx U composition has a consistency that enables 9 
it to partially, yeU Substantially penetrate the 
layer of material* The amount of this composition 

25 that is caat is suf F t.c1.<?nt that «'i major portion 
thereof of Least lie* on top of the layer oH 
material* Then, Oikj surface of a sheet of porous 



v.* 

i 



:. f>\ :.:•:/.•!■*•. f .:.-K.'i ■ ( . 

* xr ;: : :• r :r .: x • .w • • W 
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rt&tuflal, that. 5r veslatunt to alkaline conditions 
and that is selected frvMn the group consist tog, of 
fabric a ml molyfcure-resiHt.ant papor, is coat*tf w l l:lr\ 
puVymer so that the applied polymoc penetrates the 
f> ahfiet. This Coated aheer. i$ plftucd over an exposed 

surface of the cast composition an I. he coated a\ir£ace 
lias against the comentit ions composition a on" enables 
the cojiientitionsj composition to penetrate partial iy 
the sheet- The ao formed con ore to product is cured 

lu an6 removed from the forming Apparatus. 

According to another aspect of a present 
invention « cement baseo pan<* I coiapr.ieott a central 
core layer of substantial. length and width made from 
a oejncntltiouB compoRt.tion auis two aurface- 

15 reinforcing layers of porous material Integrally 

bonded to the eontral core layer on opposite si Idea 
fcheroor* The material is selected Croro the group 
consisting of fabric ano mois hire- res tan t paper and 
J.S alkallno resistant . A suitable polymer material 

20 is disposed ,on and in each of the laycrc of niatorial 
at leas t in a region of each layer l:hat is located 
adjacent to the central core layer. The 
comentititoua composition which l : ur[ns a central core 
fayer partially ana subs tanul ally penetrates each' of 

25 ulie ourf aoc-reinf orcing layers?. 

In a pre Tecced embodiment the outer s\ir races of 
both layers of material are coetixl with a suitable 
polymer. 'Vhe porous material of both layers can 
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comprise glasB fiber ma I. c:t >ftte<l vlth polymer to makfe 
Alkali jib resistant. 



Aooorilljiy to a further aeneirl. or Uho Invention 
a cement based prncUlOt Comprises a central region 
5 macie from a cement ltlous composition atwj Forcatn^ a 

major portion nf the product, this royion hewing two 
surfaces of aubstailtidl liniyth on opposite siries *' ; 

thereof, and a surTACe- rein forcing layer of porous :^*:.*V 
material integrally bonfed to the O&ntl'fti royion on ■ V';;: 

i • 

1.0 oacb of said two surf area. This porous materf.&l tc '*•.*:* 
selected from the group concu&tlnv °* fabric and •.t'^S 
rwM.Gture-JL'C^iGttutt pcapor and is alkaline resistant* '•*; 
A suitable polymor material is diHnnBed on one! in 

• #•**• r *v 

each of ths layers of material at least in a. region 
15 of each layer that Is located adjacent to the central • ;*V* 

region. r i'he CQfiXOPtt tlollS composition which forms a 

central L'ogJon partially and Bubs tanti ally penetrate* 5:^ 
eaoh oH the surface- re in forcing ln/ora. 

Further feat ores and advantages w*.U foeeosno CPiV'jJ 
20 apparent from the Following deV-al lod deseriptian of 
pruJtan'ed embodiments vhen considered in coniuncti-Ott 
with the accompany iny dryings. .^Ki;; 

Tn tJie drawings* v 

Figure 1 is a partially cut a*ay [rent view of •■!\./.^; 
2 5 a rectangular panel constructed in accordance with -f '/.V: 

the invention and showing its layered b true tore 5 

Figure 2 is crofla-eectione]. v^ew along l*ne 
I£~ tt oC: I' J guru 1/ tho panel buiny somewhat 
onlargcdj 
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FlOUTO 3 is a rross-Sectional vlev of a 
concrete form uaart to prooxice the panel of Figure 1? 

Figure 4 is ft cross-eeotional view similar to 
figure 3 3>i)t showing a po*yaicr cootim? feeing applied 
5 to a layer ol: materia J placoo. in the hcitXdjn of the 
form; 

Figure T> is .a cross-sect ionol ill Uftbrut ion of 
bho aaiae fnrra showing a come /it it ioua compos ttiori cast 
uver the layer of material; 
10 Faquve 6 is a eAde v*Otf illustration showing a 

sheet of no rails material hi;in<* coated with n polymer 
prior fco application of t&e sheet to the oonionti tious 
composition? 

Figure 7 l.g an UluBtCAblOfl filial liar to Figaro 
S but ehowl.Xig the coatea ehect applied l:o tlut 
oeroeotlt tens layer r 

Figure 8 is a side view uKowtrty a cement tfctoua 
panel constructed in ancoriianCO with the invention 
retaovod from it:s focm and being coal-.ed with polymer 
20 on ono o£ it3 exposed sut'fi&coe; ann 

Figure 9 1 <> a sectional, detail ohowlng the 
manner in. which the cemenl:iHous composition 
penetrates the porous material, 

^Plgtlraa 1 and ^ illustrate a cement tatted panel 
constructed in accordance with thta Invention. 1'he 
2$ panel 10 ha* a central core layer oL substantial 

leiyjth tfuia ttidth made from a cementit ioua composition 
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The central (cor wj ^igJiR covered on both It* it»ajor 
BiirCauuB wii.h s u r£ ace -re infocoing lay er. » 1/1 turi .16 of 
a porous €a|>cU: or moislinro-cosiBtsnL p*por; 
integrally bonded ho hhg central <:<>r;i; layer on 
5 oepositos aides i.-he^euf . x"ne nordu* fabric or eap^i: 
should bo composed of an alkaline rfts Extant roat erl a I 
eo It -will not he cJ /utitaci e d o n (5 e ve o tua 1 ly d e b t roy e<l l> y 
th e alkaJlno In the cement it ioue compoorl t ion. If 
paper or paperlike material As used, it should be 
10 war.ev or iiiolature reststamt aa veil, special popery 
of bhld type- are know/i in the paper industry, fiucb 
paperc are avail Able from The Beaver Wood Fiber Cn % 
T,td. Although the following <le Script ion will raCer 
to r.he use of fabric, it will be unclortttcxril thai: the 
15 use of Rueh paper is also possible. 

In order to ienprove l:he beiul b^tveen the flftbrio 
layer and the central core and £or other reasonG 
explained herelnaf tor, v suitable polymer material Is 
sprayed on nnti in each qE the fabric layers 14 and 16 
20 at least in regions 18 of each layer nh.Rt Are located 
adjftcont to the central core layer * This polymer 
materia* partially penetrans the tutor ic layer, which 
preferably comiu-^Ci$ f.ln<jr layern nf (^n^Qj^^ibTQa ), 
but dn*5 uot run through the entire thick nesg i>f the 
25 random JiJLbro fabric. vhuG it will be under*; toed that 
the region IB extends from the inner surface of each 
layer 14 and 1& outwardly to point 23 r*ee Figure 9) 
located portway through the fabric layer* 

in order to provide a secure anri durable bond 
between the fabric lay ere aniO the central core, the 
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cmantltlouB compel tion, the porous fabric, and the 
polymer ffiakcctcrt are seloeted and Applied bo as to 
P ermi t and Cnablo the cement it i oil ft composition 
figrUMAy and substantially tn penetrate each of the 
■^urface-relaftfrcino layers in the termor Illustrated 
in Figure 9, One airjnif i cant factor a ff ect 1 no. 
penetration ie the oona latency of the cement it loue 
composition. PreCcrably the consistency is selected 
to permit the cemontltiooa cranposltioTi to 
S penotrato ot least one half of the thloXnes a of fcho 
tftbric laye r, A coraont mixture that has bean Cou nO 
particulary suitable, for us* In the present invention 
In the making of relative! y thin panels is a Mixture 
that includes ene pari, selected portlancl eemont to 

10 Uuoo porta oC liohtwelnjhc fine sand plup water, a 
water reducing admixture and optionally an air 
entraining admixture. The water to cament ratio in 
thts prof erred avUturo la not hirjher than 0.4 while 
the amount of water reducing admixture J.fj 1% htf 

i5 wotght of the amount of cemBiii: used. The water 

reducing admixture should bo iflolamine base typo so it 
vlll nor. destroy the sir cell structure, in order to 
produce a light veiflhu panel any commercial air 
entraining admixture can be used U\ tlio composition* 

20 A suitable araount of air eoJitont for a light weight 
panel ie 15% but, If desired, i:M$ can be increased 
to 304 by volume or even more. 




cove red by eOge portio ns of. one of the 
Surface-re i nf n^ci no. layers 14 or 16* These lono. 
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ft<Jyu0 *3 and ID urft Wniy protected by the fabric 
coycrinrj anfi arc teitiisr anr] safer to handle because* 
of thia covering. 
5 The liurtacs-reinf nrol r*q fabric or mat r:An be? 

raart* fr.-LUii thin yarn or fH.lfcune/ita bo thai: iL h*>c u 
Mnfc porosity that, extends at least ha\f way through 
the layer of (iabric bo ap, to permit tho aece-SBory 
penetration of the ceuen-M tiou;? composition. The 

10 preferred si so of the openings in tho mat in from 0*\ 
to i.0mm» The fabric layer or mat iBUGb have 
sufficient strength to enable It to f>L % e vide the 
reefuJrOd reinforcing charante ct Cities ♦ Preferably the 
fabric a.lso provides a suitable Eitilshe<i surface to 

IS the final product in order UO Otlftblo a decorative oc 
f Inlets coat; such as paint, to be applied to ih, 
W though a satisfactory product C-an bo produced using 
polymer fibBrs viMoh aro aikali resista nt, the 
preferred surf acc-rolnf orcing fabric employs <j1&xjs 

2 0 fllnmtuita because of their nupcflor strength 

characteriBtios, their Xorf elongation under tensile 
forces ancS their: re&istftrtCC to temperature increases, 
vhc tfochilus of elasticity of qIsrs Mtara iv that 
closest to the modulus of: el.ee.tl.oity ot: concrete. 

2f> Pre I s err ably the rjlasa filaments tit the rait iiro 
treated bo that they aro resistant to mild 
Chetflleals iifkl alkaline conditions. Soch treatment 
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cam im-Urtjtf covering the Individual {jIobh fiil autcrttu 
v;ith a thin layer uf polype y during thB manufacture 
Che vea l;. It han been faxnid by the applicant thai a 
part icul ary. suitable treated fllaco fiber mat xb type 
5 32-1268 AX fliantjnAckui'od by Lydall inc. TI\CrtO 

particular glaen ^ 1 l>i=: c m«ts have been used «w 
past io thB production 0L : acouHtic panels for 
buildings. The glasc fibura in this particular mat 
are in fa ok coated with a polymer manorial during the 
10 <uat nmmifaotvriiig process fliui 1 1 tore fore the fibers 
are alkali rutflstemt. 

A process u £or the manuf actur* of the abevo ^j~l(7^^^^ 
describe!? cement based panel 10 win. now be described 
Pi gu reft 3 to ftj oO the drawings. 



with re£oi*fiiue to 



In 



15 a form 20 having bho tsifce of a deaired panel. 10 r a 
surface-reinforcing <£ayeij£l4) o r (porou^f^rl^ or 
water-resistant paper lb ar ranged - This layer covers 
the entire bottom 22 of the formvng apparatus or 
mould 2G and edge purbluiis IS nn opposite sides 

Zl> extend up the side* of the form 20 a* shown, 

Pref erakl.y the layer 14 is sufficiently wide Unat 
edge flapa 21 are provided en both sidea for nae as 
explained hereinafter. i\: will be partUmiary noted 
that it is not necessary to taXe any spcolui steps, 

25 euc'n e3 the application of a delaminating coa1.ii\q, 

prior lo placing tttu layer 14 in place. The layer 14 
"Is sell r^leaoljig after the panel has been formed* 



3-3 



": '•: «> .V". .» *.. 
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The nBXt. ftfcen Is to coat: thg inner surface 2 4 
Of the fabric or paper lay^r with a auitahlc polymer 
26 that annul Q pemstrate th<s layce. ?referahly bliig 
coating 1g applied by m**0& of a spray lug device 28. 
5 if desired the spr eying OoviDe can bo part of o 

travelling liquid poiyiaor supply apparatus 30 capable 
of moving tllo spraying device across th* entl.ro fciuth 
or Jorigth of the F.OCm and providing an ev«n coating 
0L : the polymer. The amount of polymer is sufficient 

10 to cover the fibrous Layer completely while at the 
tfarco time permitting the polymer Ho penetrate the 
fabric or paper layer but the amount of polymor 
ahould not be bo much that it runs throuph the Ontira 
thickness of the layer. One particularly suitable 

1.5 polymer for this purpose ib an (acryl l^ ( f o s i^ s ol.d 

undor the hrand name Rhopisx B-33C1 by Kohia and Haas. 
This polymer coat ing, which preferably is in addition 
to to a polymer coating applied to the glass fiber 
during the manufacture of the mat, p rovides 

30 additional projection for the fibers of. the 

jrai nf ore i.nff layer and results in a a I; ro ay or bond 
between the central core 12 and the fabric layer. 
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One reason lor the Rtronger bo»n* in thai, the liciuiu: 
l^oiyaer coating will decrea se the viscosity of the 
•Xiiuonti.ti.oua composition when it ib pourecl into t-Vic: 
form and thin i.n bucxi permits the composition to 
5 penetrate tho fabric m; paper Iftyor. It should 
perhaps also be nohed that An general the hond 
hetveen nolyiflor uoatod glass £ihrtr*i and a 
dementi tlous composition i e- bettor than would the 
e&sc be if the glass f.t.bcrs wore not so coated, 

iO y-lflrtiro 5 Illustrates the caai.inn nT a luyur 32 

of & ecitiont Itious composition* The amount of thiB 
composition Is sufficient to produce a relatively 
iihiok. central oore 12 wherein a manor portion of: the 
COmOntitiouB composition lies on top of the layer 14 

IS Often at this staye tho fortaiug apparatus and Its 
nontents aro vibrated so ae to facilitate the 
settling of the cemen tit tous t?Oinyosition and its 
penetration into l;h* layer 14 ► This casting Btep 
should Uake plaoo bor'ure the polymer coating 2G ha s 

20 * dried so that the polymer can assist, in the 

penetration o£ tho comont itious composition. The 
*' upp^r Guriaoe 34 of the cement mixture should oH 
course be smoothed and shaped to render it suitable 
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Cox* the application ot another 3 oyer ot porous fabric 
or paper hp, described her** inaf tor. At this time the 
tfdac flops 21 can be folded over Aivl planad <.>n bop of 
the cement layer. These flap* fan bo pressed into 
5 the C'JtbCntLt ious composition to acMeve a C|0Od bond 
it" desired. 

( jrhAr« srft flovor&l known moans tor vibrating tb® 
torn) 2t) and/or itn contents during l-he caati n<j Atep, 
For example a vibrating tabl& on which the fiorm 20 Is 

in placed can be us*>d or a vibrating too:l can bo 
immersed in the cement it iouH composition. 

Figure 6 illustratee a step of coating one 
surface of a sbeeu 3 6 oH porous lia'orlc or 
water— rtas Ls t Ant paper with a polymer In a .suriiuient 

L5 amount to penetrate the sheet. Ir desired the sheet 
30 can be placed on ft sxiiltablc supporting surface 38 
prior to application of the coating 40, Tho polymer 
can be sprayod In substantially the uubig cftannur ay 
illuatratod in figure *r tn&t ta wtl.h th* of a 

20 spray jug device 42 that cart be supported, IT deaireo*, 
on & travelling Giipply apparatus 44, TMs way in* 
. . , entire upper surface 46 ot the Sheet h&£ an fcVCO 
coating of polymer applied thereto- It will be 
understood that the sheet 36 is made trom e material 

3 5 that is res 1st a At to alkali cowli Uotis, such as a mat of 
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fliers fibers coatca w.\th a p olymer during the 
w&rmC&cfcuru of the <aat > As in Lh*: stop of Kignr* 4, 
the preferred polymer Applied by Lho device 42 In an 
acrylic- i*0«in such a« Riu>p\ex K-330 iwjcIi- by Rohm and 
5 Haas. 

TllD next step in th<; groueas is l;he plACOinent 
Oi : tbo coated slxeot 36 over r;hc layer 32 of hhc 
cementir.iow.jj aojupuai t ion bo khflt the coated RurF*e-i? r 
indicated at 4$ in figure 7 lies adjacent the 

1& cement! blou« layer and helps the cemen£i.K!cius 

composition to penetrate partially th« Ghoet 36. Tfcc 
sheet 36 in pushed (or Bmbocsed ) into the core 
material fcn assist the penetration of the composition 

23 into the fabric layer. Again, the proferad exiieru o£ 
bl\e penetration is at least half Cho thickness or : th« 
Hheet 36 . This penetiraCio/i croabua a strong, 
integral bond between fche control core and the 
reinforcing shoot 36. The push! no ot the sheet: 3* 

20 into the cfcweotitioua material can be done In a known 
fashion by either hand Dr power tool indicated 
generally at 50. Preferably flaring r.he pu&bing step 
the form 2(1 6nd/or its contents *rr* vibrated. '.I'he 
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vibrations can bs provided by knnwji techniques such 

ait v1l>r*ting a table, on which the Covin in placed, 

vibrating the pushing tool*, or vibratino tlio machine 

used for pushing, .it will bo particularly notod fchot 
5 the frldth of the sheet 3 6 is less than the width of 

bbo panel art shottrt in figure fl- Thus each long edgft 

55 and 5*3 is positioned a abort diRUmCC in from the 

respective panel edget These Bdges are Ad bo rod to 

the outer: Surface of thft eoidod over £} &z>v 21* 
10 After pleceflnent of the sheet 3$, the go formed 

panel ie cored in the forming apparatus 2U anri then 

rem5VS<l therefrom. The foi'mud panel 10 to 

illustrated in Figure B with & thicXneeR thereof 

being exaggerated iior sake o£ illustration. 
IS Kefevftbly the panel iti ia aaain coated with polymer 

52 to form eurCoco <soat*ng<i S3 Anil '547 The polymer 

can be applied by means o£ d Spraying device 42 which 

can If desired he mounted on a travelling Supply 

apparatus 44* The additional coatings S3 and 54 on 
21} the exposed surfaces of the Hayvra 14 and 16 prnvl<te 

additional .protection against alkali conditions and 

enables a better band between the I'Abric layer and a 

final decorative or protective coating *VCh as 

paint. 
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It vill be appreci a ted lh$t various 
modifications a ad changes can I>u made to the 
described cement based product, and l!:r method oF. 
manufacture without departing from the spirit and 
acope of Lhi* invent. inn. For e« ample tnste&d of a 
single loyor of eurf ace-re inf ore i no fabric or paper 
on each major surface of the product, several layera 
nf uuch material placed one over another can be used 



with the layec'J l>o lay adhered together bythe 



1.0 cement it ioue composition and/or polymer coatinga. 
Cement baaed pro fin eta other than pane I a can he 
produood vith thu abevo dosorlbcd nai\u Capturing 
iTicthod. Thoso non-pa no 1 products would generally 
have an uniform concrete profile and they would be 

15 produced in a forming appa.ro uuj shaped to produce the 
rc^udrud product- it will bo understood thai, 
products having thicker pruiiileB {compared to a p&nol 
product) wouilo be made with a coaraer aggregate 
ma tor la. I with the <jrade thereof depending npnn the 

20 particular thickness and the purpose to whteh uhe 
product' will be put. 
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11. tf.Ul bB appreciated by those skilled li\ this 
an. that panels and other cedent baaert products 
produced according to the profit invent ton will and 
<lO have 3 mufibcr advanta<j*£ over exiatiyi<| building 
5 product:**, For example the preferred paools aa 

described ar» reals tAOt to increases. La temperature 
well aa b«in<f resistant Uo Crccxlng and thawing* 
T)jtjy have bobh a mechanicAl AM a chemiral bend 
providers between the concrete centra 1 enre and the 

10 reinforcing fabric or paper. uecAUtfO the method and 
the produce can employ glass E l be re tor reinf oroirig 
purpose a, ^roducta conetructcd in accordance with the 
Invention ere qut.te strong and durable* Those 
products arc excellent f.or tho application of final 

.15 coatings such aa paint Roc several reasons Including 
the fact that no de laminating agent to required t.o 
form or mold these product*. The exposed ina^or 
Surfaces of applicant's products are such thai: 
coatings can be applied directly therein with cf\iit<a 

20 sut isf actorv results, that is the exposed surfaces, 
are such that cracking add peslinq Is Qowr felly 
prevent.edi 
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The process of the DrOGCnt invantion iB 
adaptable to fcVio uso of fabric materials othoc than 
fjlABR HSbers And polymer fibers. Othe.ru Materia J. 
than can be. used in the reinforcing layers Inolude 
5 uo/icorrosivB metals r carbon &nO yrophite* Et vili bB 
opparanL r.o t.hpp,« *M.llOd Jn tho production of cement 
based products that other change* eind modifications 

Jbo mode to the above oescvl bed proccisfce^ ond 
products of the .invention without deporting from the 
10 spirit, and acopa of, thU invention. Accordingly al\ 
cuoh /nodi £ loot ions and changes thai: fa 1.1. wttvutn the 
.'jcopo of the appended claim? are intended to bo port 
of fchte invention. 



V*A ' *""" vf' 



v. 



■*>: t>: .?. i 
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# The embodiments of the invention ifj which an 
exclusive property or privilege if; claimed *cv 0*fii\ert a* 

* process Cot the aianuTaetore of /j panel having a 
Concrete oor:e cosnprt sing J 

a) flcr/n/iging a nucfaoe rei nKocning layer of 
poroua material in a Corning apparatus, »aUl material 
selected from the group corifcistino oC fabric and moisture- 
resistant paper, being resistant to alXali conditionn, 
and having en inner surface thereof eoater> wl.th a polymer 
»n that the applied polymer penetrates tho layer of 
ma tOiinl; 

b) caBtJag a layer of a cement 5 ttous 
cojuyoBDhion over said layor of material in *atcl S:oi:minr? 
apparatus, sail* eoieposit ion having a ennstatoncy to enable 
partial yet: &\ibCitantial penetration of said layer of 
material by said composition, said composition layor being 
8u£f icieaUl.y thick that a major portion thereof liue on 

top of said layee of material; ?:P'^ 

c) coat vug one surface of a sheet or porous 
fiaterial that is resistant to alkali condition* with 
polymer; so that the applied polymer penetrans said 
sheet, said Rhee-t Selected Grom the rjroup consisting el 

fabric and moiftt.urc--ruaiBt.ant paper? fe|>^ 

t . d> prolog aaid eoatod sheet Over scid l.ayer.of 
cvrosnctttoue compos J tion so that said coated surface 
thereof lies adjacent the oementitiour, layer and enabling 
the cexnentifcious composition to penetrate partially B aid 
shoot? and 



ill 
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curing the bo Fcuranitd pan*l and removing U 
troai said forming oppartUB* 

2 > A process ancnrrllng to claim 1 including the 

artoed stop of coating the exposed surfaces of tho porous 
^8f0r of matci'lal and the shr?vt with a ftiiHnblo polymer 
a£tcr. a removal, of the formeu p*nol from Bald foraing 
appara l:ufj» 



3* A process according to claim 2 whereto &aid 

layer ot: material coatod with polymer a£t<»r it ia 
placed in said forming anparatxis . 

4. A process according to claim \, 2. or 3 wherein 

*Ald layer oC natoriLil lb a glas* fiber mat coated with 
po]yrtt5c to make it alfcali resistant prior to being 
arranged in aaid n opting apparatus t 

5< A prucQBB according to claim 3 whore in said 

polymor applied, to said layer of material aft*r placement 
thereof In said forming apparatus ohIv partially 
penetrates the layer. 

6. A prooes* accord inq l:n claim )., 2 or 3 wherein 

Baid cementltious contpoRir.ion penetrates at: least half o£ 
the thickness of said layer oi' material whtc*\ has a tine 
porosity. 
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7 « A pror.ess according to claim 1, 2, i>r 3 whurein 

Gaid coaled Sheet of poroua material i* pushed lllto fcalri 
layer Of cement, i hi ou& composition to enable par 1:1a \ and 
substantial penetration of said Bhuiit. 

A prOCC<J.<j accorriiiirj to claim 1 P 2 or 3 wherein 
both 3a.i<3 porous layer of: material and said sheet of 
porous material comprise glass Uber mats coatetf with 
polymer to maJto them alkali resistant. 

9* A prcicftftft According to claim l r 2 or 3 therein 

both said porous leiyer of material nod* saio" sheet of 
porous material comprise CI hoc mat* of re \a lively fin© 
porosity vitti opoxdnga therein from 0-0 1 to 1.0 mm vido« 

XOi A proceed according to claim 1/ 2 or 3 wherein 

said polymer la/Br is still wot when the neiuenti tious 
layer is cast and Paid coating aaftistSJ in tk« penetration 
of aairt layer oi ? material by *a1d Compos It ion. 

II* A prooeflfj according to claim 2 wherein rjaJd 
forming apparatus J $! vihirated when said fcftiT#at it Iolib layer- 
is caBt to attaint In tho i^ooetra Lion of said l&yur of 
material* 



'•'if- 

M 
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12. & process according L'i> claifo 1). whoruin after 
said )ayer of cement itious enmposi Uon Jlo oft-ot, thu top 
aurface thereof is tJjon smoothed and shaped for 
appilioaUorx oC sheet of porous material* 

13. A procssa according bo clftitfi 12 v/hereiri said 
coated shoot of .porous material ih pushed into said layer 
of ceroemt.it. ion a composition ana, discing said pushing, said 
aheei; and CCKlfcrititioilS compos 1 fcinn are vibrated. 

14. h process according l.o rrlalm 1, 2 f 3 or Ji tfhorcin 
both as id 1 ayer ol material enid told shout comprise porous 
fabvto< 

15. a. process" according to claim 1/ 2, 3 or 5 wherein 
both said luyor of material and said sheet; onnrpr/ifte 
moisturo-ro.siGt&rit papar* 

16i A proceaa for the manufacture of concrete 

prodxicls comprising! 

a) arranging a surface reinforcing layer of 
l>Otoo& material in a fonninti apparatus suitable for the 
production of a desired concrete product, aafrl malaria I 
being selected from the group consisting oli fabric and 
mai store-rep,™ tanfc paper, being resistant to alkali, 
conditions, and having an inner surface thereof coated 
vit.li a polymer an that, the app3 ied polymer penetrates the 
layer of material; 
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h) co&hlog a desired amount u£ curoont i tioua 
ooupoaition ov^r and onto soid layer of motor ial in *a1<* 
forming apparatus, Raid composition having * consistency 
to unable partial yet substantial penoh ration vZ aoid 
layer toy sai<3 aouipoj; it ion r said amount of: oumposition cast 
being suCCloiOnt that a majnx' portion thereof at leas I: 
1106 on top of said Layer of materials 

c> ^oaklug olio ?jurface of a she-el: n(T porous 
material that is resistant r.o aikali conditions with 
polysiiui: so thar. the applied polymer penetrates, .said 
sheet r said shoot being selected Erom tihe <|r*OUp consisting 
Of fabric and moiflfcure-re* istant paper; 

d) nlacl.oo; G&id Coated Bheet over an expo&ed 
eurCaoe oL tho cyst coropoRtuion so that saUl coated 
surface lieB against tho CCrtcntltiouB composition and 
enah.Ung tho oojdtonfcit ious compo&iLion no ponofcrato 
par tidily said sheet; and 

e) nurin<* the bo EorftiCu* concrete product and 
removing it Crom said forming apparatus. 

IV- a process according to claim 16 including i.he 

adults step of coating the expo Red fcur^&ces of tho porous 
lay«r of material aad fche socot with a Suitable polymer 
after removal of: tho (rorirtcd concrete product from Bai<3 
Eon&infjf apparatus. 
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A i>rw.B8s accord Log to c)«<» 1.7 wherein yaid 
layer of material is coaLerl toith polype** after it ift 
pUcoa in aa1 a forming appflcntue and **\d coating \c utill 
wet v/hen fch* uunenti tiown composition U cast. 

1*. f\ proceaa according to rVaUn 16, 17 or ]R whoroin 

said Layer of material and aaid shoot comprise 
moisture-res IsUuit paper. 

20 » A cement baaed p*aol comprising 

a central, eorc layer of: substantial length and 
width maau from a cement ttioua composl.tio/i? 

two surfiaco-roinf orciivj Layer© of porous material 
integrally bondBd to said central core layer on opposite 
side* thereof, said material being selected fjroia the group 
consisting of fabric and mniature-recjiatant paper ana 
boing alkali resistant? and 

a aui t.Rble polymer material disposed on i\ftd in 
each oE uaid layers oJC material at: least In a region oO 

oach layer that i* located Adjacent to aaid. central core .- : 
layer? 

wherein the cement i 1:1 onft composition which €orm8 *' 
saJd central core layor partially and Slibiitanti ally 
penetrates each of said surf AOO-relnf orcing layers. 

21. A dcJIJOnt based panel, according to claim 2 n 

wherein outer Hiirnaces of both layers oH material are 
coated with a suitable polymer. 

22* A ooiriont based pao*! according to claim ?.U 

wherein tlw porous material of both layers comprise a o*lass 
fiber mat. coated with polymer La m&k<* it alkali 
resistant. 



;W-'. .7: 



!v"; '. .'h 
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23. A content based panel According to claim ?fl f 2 7 or 
22 vberein tho romon ti tious composition penetrates a I. 
.\east: halt the thickness of each l.ayor of material. 

24. a cement iJtV^cd panal according to claim 20, 21 or 
22 W heroin the porous material Cor ml tig said two 1 ayer*: 
^OfXSists ofc a rooBh with openings 0.01 to 1.0 mm wi<le» 

25. A cedent bfcyed pans.l according lo cL?<lcn 20j 21 or 
22 vrhoroin both of said 1 ayoi'O Of material comprise porous 
rubric. 



26. A cement b&Liud panel according to clal.ax 20 r 2 1. or ;H> 

22 wherein both of said layers oil materia* cOBipriuu 
moiBfcure-reRl.5t'.ant oapor* 



27 f A ucmoilt based product. comprig t.nQ; 

a central region made from a cement: iuiou ft 
composition and forming, * cnajot: portion o£ said product, 
said region JicJVJ ncj two .surr'acea or' substantial len^hh on 
Opj>o£ito sides thereof: 

a. Sxirfacc-roinf orcing laytr of porowa material, 
integrally bonded to said cenLraJ region on eftch of .void 
two SUriiaoosr sold porous material beinn selected Hvofll the 
group consisting of fabric ancj moifU-ure-ros^l-fcrit £i6por 
ana betner alkali rciiiuta/it; ami 



1 ••• * 



'*: 



*•«■•■ 
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ft suitable polyuor material (H-'Jposed on and in 
each of the layer:; or* material at Jcttst in a region of* 
oach layer t:|\at is located arijAcimt to said central 
reglonr 

the cetflenl:UU>us uomposit ion which jiorms 
said central rBgion pari: tally and substantially ocnutratos 
each of line su riicicu- re informing layers ► 

2fi» A cement based product according to cla.titt ? t 

Wherein outer surraocs of both layers nT material are 
Coatod with a suitable polymer. 

2 S» A cement b^sed product accord inn to eJaiin T&7 or 

28 wherein tbu porous material, comprise:-; glass fiber mal; 
ooatBd with poiywor to make it. alkali resistant. 

30. A cement based product accoc\3in$ to claim !A7 or 

wherein a aid pornua material coinprlsea 
nioic tu re-res latent paper. 
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